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1: model of vehicle



















































$(x, y)$ ( $\mathrm{F}$ $\mathrm{R}$ )
$(x, y)$ $\frac{L+k}{2}$ (
)
$\bullet$ $A_{1},$ $A_{2}$ : 2
$T_{1},\dot{T}_{2}$ : $A_{1},$ $A_{2}$
$\bullet$ $(x_{1}, y_{1})$ : $A_{1}$




$r_{1}$ : $A_{1}$ $T_{1}$
$r_{2}$ : $A_{2}$












$0$ 2 $A_{1},$ $A_{2}$
1, 2 $\mathrm{i}$ $x_{i\text{ }}$ $y_{i}\text{ }v_{i\text{ }}\theta_{i}\text{ }$

















$\bullet$ $V_{1}$ : $A_{1}$ $T_{1}$
$V_{1}= \frac{1}{2}\{(x_{1}-p11)^{2}+(y1-p_{12})2+(\theta_{1}-\tilde{\theta}_{1})2+v_{1}2+\omega^{2}1\}$
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$\bullet$ $V_{2}$ : $A_{2}$
$V_{2}= \frac{1}{2}\{(_{X_{2}}-p_{21})^{2}+(y_{2}-p22)2+(\theta_{2}-\tilde{\theta}_{2})2+v22+\omega^{2}2\}$
$<$ $>$
$\bullet$ $W_{12}$ : $A_{1}$
$W_{12}= \frac{1}{2}\{(x_{1}-p_{21})^{2}+(y_{1}-p_{22})^{2}-(\frac{L_{1}+k_{1}}{2}+\frac{r_{2}}{2})^{2}\}$
$\bullet$ $W_{21}$ : $A_{2}$
$W_{21}= \frac{1}{2}\{(X_{2}-p11)^{2}+(y2-p12)^{2}-(\frac{L_{2}+k_{2}}{2}+\frac{r_{1}}{2})^{2}\}$
$<$ $>$
$\bullet$ $V_{12}$ : $A_{1}$ $A_{2}$
$V_{12}= \frac{1}{2}\{(x_{1}-x2)2+(y1-y_{2})2-(\frac{L_{1}+k_{1}}{2}+\frac{L_{2}+k_{2}}{2})^{2}\}$
$<$ $>$
$\bullet$ $G_{1}$ : $A_{1}$
$G_{1}= \frac{1}{2}\{(x_{1}-p_{11})^{2}+(y_{1}-p_{12})^{2}\}$






$D(\mathcal{L})$ $=$ { $(\mathrm{x}, \mathrm{y})\in \mathrm{R}^{5}\cross \mathrm{R}^{5}$ : $V_{1}(x1, y1, \theta_{1}, v_{1}, \omega_{1}),$ $V_{2}(X2, y_{2}, \theta 2, v_{2}, \omega_{2})$,
$V_{12}(x_{1,y_{1}}, x2, y2)>0,$ $W_{12()}x_{1},$$y1>0,$ $W_{21}(x_{2}, y2)\}$ (13)
20
$\mathcal{L}$ $-$








$\frac{dV_{1}}{dt}$ $=$ $\frac{\partial V_{1}}{\partial x_{1}}$ . $\frac{dx_{1}}{dt}+\frac{\partial V_{1}}{\partial y_{1}}\cdot\frac{dy_{1}}{dt}+\frac{\partial V_{1}}{\partial\theta_{1}}\cdot\frac{d\theta_{1}}{dt}+\frac{\partial V_{1}}{\partial v_{1}}\cdot\frac{dv_{1}}{dt}+\frac{\partial V_{1}}{\partial\omega_{1}}\cdot\frac{d\omega_{1}}{dt}$
$=$ $\{(_{X_{1^{-p1}}}.1)cos\theta_{1}+(y_{1}-p12)sin\theta 1+m_{1}\}v1$
$+ \{-\frac{1}{2}L_{1}sin\theta_{1}(X_{1}-p_{11})+\frac{1}{2}L_{1}cos\theta_{1}(y1-p_{12})+n_{1}\}\omega_{1}$ (15)
$\frac{dV_{2}}{dt}$ $=$ $\{(x_{2}-P21)cos\theta_{1}+(y_{2}-P22)sin\theta 2+m_{2}\}v2$
$+ \{-\frac{1}{2}L_{2}sin\theta_{2}(x_{2}-p21)+\frac{1}{2}L_{2}cos\theta_{2}(y2-p22)+n2\}\omega_{2}$ (16)
$\frac{dW_{12}}{dt}$ $=$ $\frac{\partial W_{12}}{\partial x_{1}}$ . $\frac{dx_{1}}{dt}+\frac{\partial W_{12}}{\partial y_{1}}\cdot\frac{dy_{1}}{dt}$
$=$ $\{(x_{1}-p21)cos\theta_{1}+(y1-p22)sin\theta 1\}v_{1}$
$+ \{-\frac{1}{2}L_{1}\omega_{1}sin\theta 1(x_{1}-p_{2}1)+\frac{1}{2}L_{1}\omega 1cos\theta 1(y_{1}-p22)\}\omega 1$ (17)
$\frac{dW_{21}}{dt}$ $=$ $\{(x_{2}-_{P1}1)cos\theta_{2}+(y_{2}-p12)sin\theta 2\}v_{2}$
$+ \{-\frac{1}{2}L_{2}\omega_{2}sin\theta 2(x_{2}-p_{1}1)+\frac{1}{2}L_{2}\omega 2cos\theta_{2}(y2-_{P}12)\}\omega_{2}$ (18)
$\frac{dV_{12}}{dt}$ $=$ $\frac{\partial V_{12}}{\partial x_{1}}$ . $\frac{dx_{1}}{dt}+\frac{\partial V_{12}}{\partial y_{1}}\cdot\frac{dy_{1}}{dt}+\frac{\partial V_{12}}{\partial x_{2}}\cdot\frac{dx_{2}}{dt}+\frac{\partial V_{12}}{\partial y_{2}}\cdot\frac{dy_{2}}{dt}$
$=$ $\{(x_{1}-X2)cos\theta_{1}+(y1-y_{2})sin\theta 1\}v_{1}$
$+ \{-\frac{1}{2}L_{11}\omega sin\theta 1(_{X}1-x_{2})+\frac{1}{2}L1\omega_{1}cos\theta_{1}(y_{1}-y2)\}\omega_{1}$
$+\{(x_{2}-x_{1})cos\theta 2+(y2^{-}y1)sin\theta 2\}v_{2}$
$+ \{-\frac{1}{2}L_{2}\omega_{2}sin\theta 2(_{X}2-x1)+\frac{1}{2}L_{2}\omega 2cos\theta_{2}(y_{2}-y1)\}\omega_{2}$ (19)
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(15) $\sim(19)$ $\mathcal{L}$ (11) $(12)$
$\mathcal{L}$
$\dot{\mathcal{L}}((\mathrm{x}, \mathrm{v}. ))$ $=$ $\frac{d\mathcal{L}((\mathrm{x},\mathrm{v}))}{dt}$
. $-$
$=$ $\frac{dV_{1}}{dt}+\frac{dV_{2}}{dt}+\alpha_{12}\frac{d}{dt}(\frac{G_{1}}{W_{12}})+\alpha_{2}1\frac{d}{dt}(\frac{G_{2}}{W_{21}})+\beta\frac{d}{dt}(\frac{G_{\mathrm{i}}G_{2}}{V_{12}})$ (20)
$A=1+ \frac{\alpha_{12}}{W_{12}}+\frac{\beta G_{2}}{V_{12}},$ $B=1+ \frac{\alpha_{21}}{W_{21}}+\frac{\beta G_{1}}{V_{12}}$ (21)
$f1,$ $f_{2},$ $f_{3},$ $f4$
$f1$ $=$ $A\{(x_{1}-p11)cos\theta 1+(y1-p12)sin\theta_{1}\}$
$- \frac{\alpha_{12}G_{1}}{W_{12}^{2}}\{(x_{1}-_{P}21)cos\theta_{1}+(y_{1}-p22)sin\theta_{1}\}$
$- \frac{\beta G_{1}G_{2}}{V_{12}^{2}}\{(_{X}1-x_{2})cos\theta 1+(y1-y_{2})sin\theta_{1}\}$
$f_{2}$ $=$ $A \{-\frac{1}{2}L_{1}s\dot{l}n\theta_{1(_{X})\}\frac{1}{2}}1-p_{1}1+L1cos\theta 1(y1-p_{12})\}$
$- \frac{\alpha_{12}G_{1}}{W_{12}^{2}}\{-\frac{1}{2}L1^{S\dot{t}n}\theta_{1(}x_{1}-p21)+\frac{1}{2}L_{1}cos\theta_{1}(y1-p22)$
$- \frac{\beta G_{1}G_{2}}{V_{12}^{2}}\{-\frac{1}{2}L_{1S}\dot{\iota}n\theta_{1}(X_{1}-x2)+\frac{1}{2}L1cos\theta_{1}(y1-y_{2})$
$f_{3}$ $=$ $B\{(x_{2}-p21)cos\theta 2+(y2-p22)sin\theta_{2}\}$
$- \frac{\alpha_{21}G_{2}}{W_{21}^{2}}\{(_{X_{2}}-p_{1}1)cos\theta_{2}+(y2-p12)sin\theta_{2}\}$
$- \frac{\beta G_{1}G_{2}}{V_{12}^{2}}\{(x_{2}-x_{1})cos\theta 2+(y_{2}-y1)sin\theta_{2}\}$





$\dot{\mathcal{L}}((\mathrm{x},\mathrm{v}))$ $=$ $(f1+m_{1})v_{1}+(f2+n1)\omega 1+(f3+m_{2})v_{1}+(f_{4}+n_{2})\omega_{2}$
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$m_{2}$ $=$ $-f_{3}-\gamma 2v_{2}$
$n_{2}$ $=$ $-f_{4}-\mu 2\omega_{2}$
(23)
















$\bullet$ $S_{1}$ : $A_{1}$
$S_{1}= \frac{1}{2}(v_{1}+M2)(M_{2}-v_{1})$




$D(\mathcal{L})$ $=$ { $(\mathrm{x}, \mathrm{v})\in \mathrm{R}^{5}\cross \mathrm{R}^{5}$ : $V_{1}(X_{1y_{1},\theta_{1}}, , v_{1} ,\omega_{1}),$ $V_{2}(x_{2}, y_{2}, \theta_{2}, v_{2}, \omega_{2})$ ,
$V_{12}(x_{1,y_{1,2}}x, y_{2})>0,$ $W_{12}(x1, y_{1})>0,$ $W_{21}(x2,y_{2})>0$ ,
$U_{1}(\omega_{1})>0,$ $U_{2}(\omega_{1})>0,$ $S_{1}(v_{1})>0,$ $S_{2}(v_{2})>0\}$ (25)
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$A=1+ \frac{\alpha_{12}}{W_{12}}+\frac{\beta G_{2}}{V_{12}}+\frac{\lambda_{1}}{U_{1}}+\frac{\delta_{1}}{S_{1}},$ $B=1+ \frac{\alpha_{21}}{W_{21}}+\frac{\beta G_{1}}{V_{12}}+\frac{\lambda_{2}}{U_{2}}+\frac{\delta_{2}}{S_{2}}$ (27)




$f_{2}$ $=$ $A \{-\frac{1}{2}L_{1}sin\theta_{1(X}1-p_{1}1)\}+\frac{1}{2}L_{1}(y1-p12)\}$
.
$- \frac{\alpha_{12}G_{1}}{W_{12}^{2}}\{-\frac{1}{2}L_{1}sin\theta_{1}(x1^{-}p_{21})+\frac{1}{2}L1cos\theta 1(y_{1}-p_{22})$














$(\gamma_{i},\mu i),$ $i=1,2$ ($m_{i}$ , ni), $i=1,2$
$\{$
$m_{1}$ $=$ $-f_{1/}(1+\lrcorner\delta Gs\not\simeq-\gamma_{1}v11$
$n_{1}$ $=$ $-f_{2}/(1+\underline{\lambda}\perp G\neq U1)-\mu 1\omega_{1}$
$m_{2}$ $=$ $-f_{3}/(1+^{\underline{\delta}}\yen_{2}S)G-\gamma_{2}v2$
$n_{2}$ $=$ $-f_{4/}(1+\mathrm{p}\lambda G\mathit{2})U_{2}\mathrm{T}-\mu_{2}\omega 2$
(29)
$\dot{\mathcal{L}}$
$\dot{\mathcal{L}}((\mathrm{x}, \mathrm{v}))=-(\gamma_{1}v^{2}1+\mu 1\omega_{1}^{2}+\gamma_{2}v2+\mu_{2}\omega_{2}^{2})2\mathrm{z}\leq 0$ (30)
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